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ABSTRACT : PROBLEM TO BE SOLVED: To provide the level detector, which can perform more highly 
sensitive detection without the requirement for the initial adjustment for correcting the 
dispersion among respective products and without the time change of characteristics by 
the effects of temperature change and the like. 

SOLUTION: A vibrating plate 2 is fixed to a detecting pipe 4 of a vibrating plate 5, and the 
vibrating plate 2 is vibrated by the excitation of an exciting piezoelectric element 12. The 
excising piezoelectric element 12 is excited on the basis of the exciting signal. The 
exciting signal is generated in a sweep-exciting-signal generating circuit 21 and imparted 
to the exciting piezoelectric element 12. The sweep-exciting-signal generating circuit 21 
sweeps the exciting signal and imparts the signal to the exciting piezoelectric element 12. 
The vibration of the vibrating plate 2 is converted into the received signal by an 
acceleration pick-up and accepted in a steepness measuring circuit 22. The steepness 
measuring circuit 22 measures Q of the resonance frequency characteristic of the 
vibrating body 2 (that is to say, the resonance frequency characteristic of the vibrating part 
5). The Q, which is measured by the steepness measuring part 22, is imparted no a 
judging circuit 23. When the Q is less than the specified reference value, it is judged that 
powder and granular material, liquid and the like come into contact with the vibrating part 
5, and the detected signal is outputted. 
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w*w«iw«*tttt»«»**£rt lt a*-r *emk(b 

[o o o 1 1 
[0 0 0 2] 

* i 5 o icttMk'M ^ i o 4 t) ft »t e> 

Hr***?, z<o&1h'<>(7 1 o 4fcBWi-*3t»«i o 
4 attlgBlffil 0 2(DI5ff*A«*:3E«UXV^ 0 
[0 0 0 3] %&WL\ 0 4 a S:9Eit*»»Sl 02O 
^Ulffil 02ali^>'^15 0^(CfS]JtX^mUT*5 
9 , «ft'<>f ^104 rtiCffi«-t-SlRttffl 10 2b iCtt 

i o 6 , sfs^E^^ i o 8 £ 

*XTV>So ^Hffl/Em*^ 1 0 6 ltg)t£[EJ& 
<o«»*r$lt"CfiM8U Klbfil 0 2 £i£®)£ii:5,> 
[0 0 0 4] r. ^"CffiftKl 0 2KMu -tix-t'ftlwJCC 

2<Dg£^4>S, »**Hcfco-(\ fiftfil 0 2*s*tSft 

[00 05] EftlStslte 1 2 8 It, B«"OS«iJH«tt-C» 
©jtel 0 2£S&m£i£*«fc 9S)MfflQ£«9!5^-l 0 6Ctt 50 



^£fcii;ftL-C*J!K ISfibffi 1 0 2 li*;MB"Ctt«& LT ^ 
6o i o 2 alKfkflSIBJBEttS?' l o 8 -o«* 

ftlcffftSix, A^E&l 2 2WR0i&**i*. dtom 
ft«*H«4BS»l 2 4-C«»*Sixfc8L ttKHIKl 2 
8$rICt©MMi^l 0 6lw4-*.e>ixS. wcoj: 
5^ffl/^-^®Kt*^lwJ:or. tfiSbfi l o 2 lt@*r 

[0006] ^y^is o Wc&ibzt-LXi^zmtiL^m 

fcmv&Ml^ M®J«1 0 2cow-<yH^^bfci:^-5o 

^ <o»*. »«at«f* s «»« i o 2 co^as* 1 o 2 a u» . 

teU 3§a£B 1 0 2 a *3%NtfHwMIS&feJKftK 10 2 

nmthtmttrz. wO«nko«aitt««ia* 124^ 
b<nmtie>mtt it, ^mi£]3Si 4 oic^oi^^n 
6. &atei*si 4 o*t, git*:m*««-* 5 Bf*oas*« 

EE* 9 t>tt<ttofc::ifc:£<5v*-c*:<'* 1 SOrt^ft 

[0 0 0 7] *fc, »tt«^«U«[l 0'2O«m«l 0 
2 a fcttflfcU JgSbffi 1 0 2 OKIftft'ttSLfcflte* £ 

LX*fk-r&. «feO«»5tu^/i4ftU3£Bi: LT, ^<75 

i"</Hcig Lfc w £ £S&sa-r 5 KB t fc So 
[0 0 0 8] 

A'ttaSfiBl^ttttT^^^ttlBH^fcoft:. *i\ Sifs 

ffimmid^ 108 frh<omt>tg&t>mi£<D&&&!££ 0 

It. MIBElXf 10 6, S«JBEE«**- 108(O^ 

[0 0 0 9] £fc, ^tt*u^/^ttUJS6fi*r^>^ 1 5 
OlOkOtttffcSL a*«t*<o»»4r»»t. fafiiffl/E 
MM* 10 6, Smffi/ES^^- 1 0 8 off&tfaBHEft 

[0010] $ bic ±J6<OB5«fflJE«ai-T- 106, S 
40 -^*rtt*tt*5<^K*sfc9, -Tttfe 

[0 0 1 1 ] *fc, m®J« 1 0 2(D^ffi^&fe^ttO^ 

*«lc»jKftolDJ«Blfi* 5 ^5!T-fc9. *fcffl«SE<b* 

*>^b #-C# ftv\ 
[0 0 12] ^SiiPnFfl^l^bo^^^ 
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jKSir J:ot »tt*saB*K<ti- 6 c i: & <c < , $ e> I- K 
[0 0 13] 

lR«**Stf* «»»fc»LTSl*B««*lw*HSi-6 l 

[0 0 14] »**2»c«a«tt*i'^/M*lHI6Rtt* 
8B**l[c«6lgi!iA^^*tU3Sfi^*5^T. MtCB 

*«BJBRRlc»lSLfc5MI«*fc*<* 

[0 0 15] R#«3i::«*mft*^>M*ffi«RW:, 
IB*«Hc:«^S»i*u-</i-ttmi6BI-^VN-c, ttBB- 
■«WM*M^ W*o«BJBRR1W***i-*B«» 

♦tuau me*ttKn£«s». 

[0 0 16] 

[^^<om] »#«ifc«*«»*w</u«ajSSBu: 

»<&#«SflRR^^*^**l*i"*. -tUT, «S 
[0017] fi«i«fiXO*««tttt«ptt^*«&*»i, #» 

[0018] «»«*>#Jg«ttR«H4<rc*tt« 
It. «»*u^A«fflRB^R9tttt#K* fcirxKOfc 

[0019] stu:. «-Kp p anao5tfp>o#^»tta2<k«: 
[0020] 3#>s 2 ic«s«»*u^</w«kai6B[-*3 

ic g<5 $ ISBjSB co*S^ ttftfttt <rc**fcffi S: ■ ItT * . 
[00 2 1] w<0 J: 9 i-x finflttB«rtt3l LTUi* 
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«R»tto*fc«*W*i-*fc«>* i9«*ft»ffl#T 

[0 0 2 2] n**3lc«6filft«:u^</H»a»BU*5 
V^TIi, B««»ft««tt. JJfje«>«ttJBRRllHgE4r# 
i-*B«»»*raWJU *ttRiM£ffitt* Stt«*lwS 
^HMk-flttRMCftWB^ * oTMM^*^ 
«R#tt<0*tel£&»l5£1~S. 

[0 0 2 3] a*WI»-flRRIM*«««: 

[0 0 2 4] 

[»W<o*jft(0»ttl *1\ a l l lc*3MyB«l£«S 
J8ft5fc<o u^/MftttRB£fta«jfti:»-t-. KTls:*i- 

3§9!£rSJBLTV>6 0 01 lAtt. «B*l"</l'tttti3S 

[ 0 0 2 5 ] O 1 1 Alc^-f-i: 9 Mft^C^/v^m 
RBtt* £^6 £MIfr&5£«lx.T*3 9, ^M0(O 

20 mm^@fe£iiz* * o\zttmfem<oKtmi&£ 

tiXte*) , coJt^ftR^wowRWRBfcjraS-ttrT 
tiyh8SriS^^^-Cimo - b LT, 0 1 1 AIC 

ttttu, ^>^(D^Hffliw£^6^(iBi"6« 
[00 26] a»6l;:tt«tt«5^«B*:»fc**a*: 
fccofifi^-f h6W±r£t>tc:> <ftUJR«2*:1t 5 fcfctf) 

h 6W^^*ftb-CV>6^, Rit&v^ J; 5 I- UXt>i:v\ 
30 «|lb»5f±**<o»v^*ttlc:*rt*n^*a^ 

3 ^gg^lc iott 9 frit bhtv^, 

[oo2 7] nsnaicn. Rta^<>r^4rt(cttBi-6 

<fc 9lclgibffi2*5H3e*H-CV^o *jtl£JBlB^)lSftffi 
2 Ull, m^<oiSI3 N Btfl«tf£ LiT^aiSffl/ES^^l 
2*SB36*ixXV^6. BSUSJE**^ 1 211, £SS6rt 
<o[ejfe£fl9 t y- KM (H^-fri*) (aoX^^I^ 
«£;h/CJ3 0. ®Ktt9ri>fc^BlS«**S:tt. w<oB 

40 [00 2 8] HI 1 1 BI1MSH~C*>9« ftttl"W ^4. 
fi»«2 0Bfi«ffi&«*W«^Ufct><0-Cfc5. Ell 

1 a>«l?»l, BfifflJE**^- 1 2 limEbS 2 co¥®g|Uw 
@^$ix-CV^5o Z<Dtchb. BfifflJEWlR-T- 1 2 j^BS 

L^W^. «BtE 2 IIP^S^ 3 4: <DtSftffi«:Bl£tt t L 

x^9 o^ffiinssibr^o *fcco«B^rt?c-c. « 
U/<>f y4«jt«Bpu* s ^Bi9 l^rsjicfiB-*-*. w£>£ 
Ell l wu^</wttWSSBtt#r0 5SU5Itt«rfT5. 

[0029] Gflngi3f*nwtt, sesx-fc^Mgfi/ 

50 SM6rtOEIK»9fcy-KMIwJ:or«*W^««* 
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ffi/M:/4:fc<i:tfM®)£2<oJlKj) ££{S<af-U:^»b 
[0 0 3 0) * i orti;:4Kfft£^Tv^&*&^<* 

[0 0 3 1] *HJte^-Cfi. SI lUi^-ttfrD 

[0 0 3 2] [JRl^HteJKlS] *«W^^H«J*^ 
[003 3] Si iSft^:^^ 

m^ttm\m&&*±&®&2 i\z£ox±&2timm 

ft 2 1 ttBMIS^&ffiSI LXSSfflffiSai^ 1 2 uu*.*. 
[0 0 3 4] m.®)&2<Dfcihn)Mj&mtry*Ty7\z£ 

oxgmis^-iw^^ix. ^s»j^imiS2 2icao^ 

S-5vntM®j*2<o^1^»»^ (i-fcfc^, ISiba 

2 2^^j^u^Q^J^lH]S2 3\Z5-Z_biv. 

2 3fiCOQlcS^V>T, 5 |C« 

[0035] ^jajgflgicibMtftfift^^^ttaissB 

2-efo5, /<^7>f>'30i:iiCPU3h rom3 

2. RAM3 3*S*8tSJx-CV**. CPU31I1 RO 
[0 0 3 6] /<*7^ ^3 0UlteA/D^&Ss3 4 

if ^ii a/ d ^§13 4 r-y y^^x- * costs m/Eii: 

[0 0 3 7] £fc'<*7>C ^3 OKI** ^lslHlK3 5«: 
^LT©)t6ffl/ES9R^l 2^j^$>txv>6o CPU3 
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111, SBttBIK3 5«c#LT^?A^-*<aJiJi£»£ 
^miU2S3 5fi^<0^iS»«:T^n^-^a)@) 

mm^^siftuxisbmfflffim^i 2icm^i-^o 
[00 3 8] ^7>fy3 outturn 3 6 MS 

ttSffO**. tm^*«ats«lbfB5lcW)feUfc2:«l 
5£Lfc®3\ CPU31 ftZ<Otht)&3 6lwttaj»*§-*r 
J^X, m^S5 3 6H/ci:XLl^^^«rf^a$-fr5o 
[0 0 3 9] H3IC, ROM3 2l:^$ixTV^^a 
^7A7o-ft-h^t. *i"C PU 3 llittWH 
10 j£»f£E:£L . «S[elK3 5lcffi*j 

•f* (xry/S4) 0 ±J6«>J;5K, £«[£IK 3 5 tt 
C^R&f Crv^/^-*) SrStf. BMKft* (T 

-ru?T-*) \zm&^xmfcm&n.m*i 2tcm*j-t- 

Sift«2&«»Sii:So 
[0 0 4 0] CPU 3 l«A/D^lftS3 4^ 

<b£tES/EteX£#9&*> U7f/S6) o ±5*^<t 
51;:, ^oSfgm/EffiX (r^^/vf-^) li. *Pi£g 
e^;7y^2 0^e><Og(SfS# (7toy^f-^) 
20 j&5A/D«*83 4i:J;ott*Siifc 1 b^C*5. * 

6 -cut d a A/«s« smtsx t * -frxBigi- a 

(^7^S8) . 

[004 1] rco^> *^y^S 1 OSrft-C^^s/^S 
1 8 fcii*. »5l«yifc LT^fift f twA f £*0g U 

-CO«iSS:tT>iPo Z<DX 5 ^7y^S18Xfl8 
& f IwA f *»D» U »9ILtt#fe*^y^S4a»6S 
8*-CO«i3l4:a-0ig-r o ^7^S 1 O&towc* f 
30 3ft5Brft05»TJB««kfc«t ^7^S12|: 

[0 0 4 2] :^fy^S 1 2*ett* ^OiSUX^i/ 
/S8 t?e«lUfcHift» f fcB««»Xor-*fc*<5 

(8ttEitxic»i6i-a+-fcHR» (fc ) *«LM-t-. 

^Lt, COffrAttft (fc ) i«9iSv^JB»««-Cg 
{f^ffiffio-3 d B »7 0%) (f 1) 

fc, +i*»tttt (f c) J:9Xv^Mttfk«-CStt«E« 
40 (7)-3dB (»7 0%) lC/^aj^&?$ ( f h) 

MBW= f h - f 1 ^SttiU Q= f c /BW^ 

[0 0 4 3] ^O^g. y^S 1 4 ^fy^ 

S 1 2T-|faufcQ*5. ^«>K«Six"CV^«flliS«rT 

fc^J^L, ^f^S 2»wS*)tO«IJBjfi*f ^tK^L-C 

[00 4 4] 1 4 ^*5V>TQ* 5 S*iS$rTEE3 

50 ot^6^lt tt«K^tt*««s|Kfkff5K«MU*lb 
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[0 0 4 5] ft**. - tO*^te^1g(wiQJt6Q^^^^ 
*<i>J3&S (fc ) T#OJB«tt (f 1) a><b± 
2><oji]iS& (f h) *"C. -^(DB#Pp1«r^t-cr§§IAi- 

tt. ^»«EE^KV^^««» (fc ) *0/< 10 

yKB (f l**e>f h) rt^^o»§IBi:i-ixtf5iK*: 

loo46] [SB 2 strafe] 
w^</v^ai^E<D^ 2 ontrafe&ia s oggpaisstc 
g^-c&9H-*o *jttrafeTt*« 

@K 2 4 ttJJf*<0»***-*"*»*«^»*«**** 

[0 0 4 7] *fc. ftMtftffl£l§IH2 5ttHna*trjx^ 
Ty:/2oa*6<o£fgfe**ifc9&^ :ojflHl*i: 20 

R»BW-|«kft«XilWli: tT© F F T*l 

(y-y^gc&tem) \z£<z>xQ&iktf>x^z>o -tote 
[004 8] *jwt*»ij:*3»t sfiiii^^^ttuassit 

tt. C PU 3 1 ^^><Oj§^lw£^V^T^{s[sl?S 3 5 fi±2ft 

[0 0 4 9] ^Lt, CPU 3 lit A/D3E&8s3 4 

*JEttXfc»fci-**fcflR« (fc ) ^ItUU C 
<a*'WBR» (fc ) J:9<6v*fl«»«^£««ffi«*> 
-3dB (fi7 0%) Kfc*>«K» (f 1) 
Stt ( f c ) j: q »v*JBR»«T-$«ttl£ffi<fc- 3 d B 
(«7 0%) (f h) £#tf>*o ^LT. 

fflr«c*SBW= f h - f 1 Q= f c /BW^b 4 

[0 0 5 0] #ttlLfcQ#. ^fcttJESiX-O* 

10 0 5 1] [JS 3 Utrafe] &lw#*WU:«6fift5fc 
U"<A'ttai3£B*>JB 3 oUtE^ffi&a 6 oSnfEMBSIIw 
S^t>TI^Wi-5o *3ttrafeTtt. BSfi*t*S8 
3 9fi. JSi£»£*>f-^ (»5l)'S*fcO. *!7-f b I 
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[0 0 5 2] *SHH*tt-Cfl, 7*/u*-*JBt* 

«-Cli5o0V<>' y tVf — 2 9 a , 2 9 b. 2 
9c. 29d. 2 9 eJ&SRttfcftTV^. ttiftttt??*' 

[00 5 3] tLX, /<yK^7-f/W^-29a, 2 
9b. 29c. 29d. 2 9 e Lfc#JBifc*J*$fr 

jaSttt1*tt* 5 H 7 B 3 50Hzt4 50Hz T*> 

(fc) #4 0 0Hz-C*)6tSIb^ 

20 [0 0 5 4] CCDTctf). /<y K^7>f/V^-2 9 a, 
29b. 29c. 29d. 2 9e^jSa#^tM 

[0 0 5 5] m 811. 7-f>P*— **«r«V^fc«H*U 

£ ft 6 T a ^ — * o£(S1S »tt^ f A*? *f A* 
*-4 0t^;i<bixS. f&tfryAM — l Oil, 
30 aS*6JH***tt*:»3ll-"CV^6. ^tof&tWA 
>v*-\ 0O««»»tt^»?ll-J:oT, ******* 

[0 0 5 6] fisftl''?* — 4 0 4riiiSL^:T^-P 
^f-^|iA/DfM3 4-C^^^^V f -^<OSfS® 

[0 0 5 7] 129 Alif v^W7^^^- 4 0 £riii@ U 

40 LTV>5o ±l£^<t^»C. f'^^7>f^-4 0(?)fl 
5liiJ:oT*^«»ft* s S:v*^ifitgUfcfflK»»tt4 0 
a, 40b. 40c. 40d. 40e. 4 0 f £^TV> 

h^4 1 "CfeS. 

[0 0 5 8]*18ft«ftt40a, 4 0b. 4 0c. 4 
Od. 4 0 e. 4 0 f UlOV>TOSfBSJ£ftttt, El 9 A 

4 0bi:ov^ttPK ^Rft«i44 0cl:ot^HP 
50 2, /USEft**^ 0 dlCOt>XHP 3. SSft#tt4 0 
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0 a , 4 0 f (COV^teS!©)*'** h^4 1 k<r>mte*) 

(0 0 5 91 ID 1 0 A tt#*<Dl£t h/W4 2 

cD«3>£^LTV>So C(D^, «-J^Sl»EM£4 0 a , 
40b. 40c. 4 0d. 4 0e. 4 0 f l£OV>T<0§ 

*M£4 0a* 40b, 40c. 4 0d. 4 0e. 40f 
tCOV^-Cte. **V«XP5. P6. P7. P8. P9. 

[0060] z<D£?\z. #jBMMraicov*-c^ft« 

AST?* * Q 

[0 0 6 1] fc«U 09Btd7jW-P2£P3. £*:0 
1 OBC^tP 7^P8 ^&^8jSti^o/cS 
left 6o Z<Diz#>. #S««flEtt^e>— 
J.. ■f'bJHttft f c r<0*4j>«i£»f c£l*£ 

[0 0 6 2] J£JLb<0<fc Mife*^* h/WOftte 

tUCU c<oftttt^«d^*W!tStfC^6Xqi 

OWWUV^fcWU m^SP3 6^^UT^ 
[0 0 6 3] 

[*t£«] ftlw. ±3£SB l oUtt^lg (Httk»3l) iw 



[006 4] 012 AttStt^^/^ttasst^JiaHia 
5#**fctttt* (PC^u-yh) S*ifff>lkfMz1gttL 

6. 2AtU JSJ&&3 7 2. 9 2H z (f c 

) — 7^ fc?—* (f-*m/E4. 8 8 2V) 

iftotv^. w«>«lM*tt («flE*—^) Qli> f- 

*«E<o-3 d Bo^pi$4i (bw= f h- f i ) -own 

CO»d*«:t<c9. QI15 8 2. 6 7 ii 

6 0 

[006 5] 3 7 3. 9 2/(3 7 3. 2 - 3 7 2. 5 
6) =5 8 2. 6 7 

Hl2BBHl2At mWc«lbff 5 5fcJ«U:*Xtt»# 

^<d2&^£ 7 o %^Tif t * (ommmi&tifofc®*^ 

[0 0 6 6] HI 3 Att«»$fl5<Dft*S&l 0 Omm^rl 

6o ® 1 3B!1@1 3AtPl«tw|gttffl5COitJ!Bl 0 0 
mm*«B:ir*if»ca»t^li"Cffi«lR^^a*«:7 0 

[0 0 6 7] 01 4 All8t©J*i5 5<Q5fc*S2 Omm&fiiS 

fhX^f h/VT*fc6o 01 4 Bte01 4 Atr*3l>TEE 
nM^<r>9)^7 0%twT»ffc^TiW^L/clS»l^-< 

[0 0 6 8] wft<b<7)12| 1 2.01 3*5<fctf01 4 ICS 
*nfc*Mfc*-<* H/^^e>«t*ixfcQ»ttltR^e- 
(PEAK Volt.) Sr&tf)^ 1 fc*"*-. * 
ib\*l*. [ ] <O»tt0<O#^£^LTV^ 

[0 0 6 9] 

[Hi] 









70«*SE« 
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682. 67 [9A] 


582. 67[9B] 




4. 882VC9A] 


3. S40V[9B] 


SIElOOwKfft 
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644. 01C10A] 


543. 92C10B] 


lf-*ttB- 


4. 227VC10A] 


2. 964VriOB] 


£fff20urca& 
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135. 48[11A] 


169. 97[11B1 




1. 062V[ 11A] 


0. 760V[11B] 



[00 7 0) ii<t^ tr-^tEfcWi-H-Mtfitt 

iplBBB*^^— ^«JE*S4. 8 8V, *lcft^ofct# 
[00 7 1] ^0>if-^«EE<:Slilctt«i-6tt*O« 
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BiitU"</M»aSStl*. IHSbSfl 5 tolhW 7 o-%U:Ta s 
— ^«E*3. 5 4 0 VhteQ. *S:«ai*"CV*6:fcfig 

[0 0 7 2] ^nidttLT. Q*SWfctt»Ji-6*«W 

owiifliiciRftanau^/Miiaistoa*!*, s 1 k 
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lCT* 5 ofcS^-Ct>Ql^b^//<. tfc&iR'JSg&ttT [010] AJ108 v^/V-? w /W*- 4 0 £ii 

(PCXuyH lcffi»Lfc:fc®-efl85SLfc££. mm 101 ll AmSBb^u-t^ffi^Hw^fCW^Sr^-f 

-e^a. [012] Ajussb^t-^/^aiiSEwisiiiSfiiftiffii-^i 
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